Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.105; data-to-parameter ratio = 14.3.
The title salt, C 10 H 10 N 2 2+ Á2C 7 H 4 NO 4 À or (4,4 0 -bpyH 2 )(py-2,3-dcH) 2 , prepared by the reaction between pyridine-2,3-dicarboxylic acid (py-2,3-dcH 2 ) and 4,4 0 -bipyridine (4,4 0 -bpy), consists of two anions and one centrosymmetric dication. In the crystal, there are two strong O-HÁ Á ÁO hydrogen bonds involving the two carboxylate groups, with an OÁ Á ÁO distance of 2.478 (1) Å , and an N-HÁ Á ÁN hydrogen bond between the anion and cation, with an NÁ Á ÁN distance of 2.743 (1) Å . These interactions, along with other O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, -stacking [centroid-centroid distances 3.621 (7) and 3.612 (7) Å ] and ion pairing, lead to the formation of the three-dimensional structure.
Related literature
For proton-transfer ion pairs, see: Seethalakshmi et al. (2007) ; Manteghi et al. (2007) ; Aghabozorg, Manteghi & Ghadermazi (2008) . For the use of ion pairs for the formation of metal organic frameworks, see : Aghabozorg, Manteghi & Sheshmani (2008) . For hydrogen bonding, see: Desiraju & Steiner (1999 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 
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Comment
Up to now, pyridine-2,3-dicarboxylic acid has been used to synthesize a numer of proton transfer ion pairs, such as 1,4-Diazoniabicyclo[2.2.2]octane bis(3-carboxypyridine-2-carboxylate) 2.17-hydrate (Seethalakshmi et al., 2007) , propane-1,3-diaminium pyridine-2,3-dicarboxylate monohydrate (Manteghi et al., 2007) and piperazinediium bis(2-carboxypyridine-3-carboxylate) (Aghabozorg, Manteghi & Ghadermazi, 2008) . The last two have been used to synthesize some metal organic frameworks (Aghabozorg, Manteghi, Sheshmani, 2008) in which the acid acts as a mono-or dianionic fragment.
In the title ion pair, (4,4'-bpyH 2 )(py-2,3-dcH) 2 , the centrosymmetric dicationic moiety is balanced by two acid moieties in the monoanionic form, as shown in Fig. 1 .
In the crystal structure various O-H···O, N-H···N and C-H···O hydrogen bonds are present (Table 1 and Fig. 2 ). The N2-H2A···N1 hydrogen bond, classified as very strong (Desiraju & Steiner, 1999) , links directly the cation and anion of the centrosymmetric unit, with a 5° deviation from linearity and a distance of 2.743 (4) Å.
There is also π-π stacking (Fig. 3) between the acid (N1/C1-C5) and the base (N2/C8-C12) rings with different symmetry codes (-x, 1 -y, 1 -z and 1 -x, 1 -y, 1 -z) at distances of 3.621 (7) and 3.612 (7) Å, respectively. As shown by the torsion angles, C2-C1-C6-O2 and C2-C1-C6-O1 [78.49 (14)° and -105.43 (3)°, respectively], it can be concluded that the carboxylate group, involving atoms O1 and O2, is almost perpendicular to the π-ring of the acid. However, torsion angles, C3-C2-C7-O4 and C3-C2-C7-O3 [15.5 (2)° and -162.6 (1)°, respectively], indicate that the carboxylate groups, involving atoms O3 and O4, are nearly coplanar with the ring.
Experimental
An aqueous solution (10 ml) of 4,4'-bipyridine (156 mg, 1 mmol) and pyridine-2,3-dicarboxylic acid (167 mg, 1 mmol) was refluxed for two hours. Yellow crystals of the title compound were obtained from the solution after two hours at room temperature.
Refinement
The H-atoms were included in calculated positions and treated as riding atoms: O-H = 0.85 Å, N-H = 0.85 Å, C-H = 0.95 Å with U iso (H) =1.2U eq (parent O, N or C-atom). Figures   Fig. 1 . The molecular structure of the title compound showing the displacement ellipsoids drawn at the 50% proability level. Symmetry codes: (ii) x+1/2, −y+1/2, z+1/2; (iii) −x+1, −y+1, −z+2; (iv) −x+1/2, y+1/2, −z+3/2; (v) −x+1/2, y+1/2, −z+1/2; (vi) x−1/2, −y+1/2, z−1/2. Fig. 1 supplementary materials sup-7 
